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INTRODUCTION 
 
Lumbar disc herniation is a common cause of low back ache and 
sciatica which is rising at an alarming scale and has economic 
implications too. Virtually every person is affected at some point during 
their life. Low back disorders are the second-most common reason for a 
symptom-related visit to a healthcare provider with a global incidence of 
9.4%. Despite the commonness of low back pain, identifying the cause 
can be difficult. Many causes are not revealed by the diagnostic tests that 
are available. In many cases, the diagnostic studies reveal an abnormality 
that doesn’t correlate with patient’s presenting complaint.  
Disc herniation is a common manifestation of degenerative disc 
disease1,2. It occurs initially within the degenerative cascade, representing 
the tensile failure of annulus fibrosis to contain the nucleus pulposus. 
With the magnetic resonance imaging, disc prolapse is picked out in both 
symptomatic and asymptomatic individuals.  
Management of disc herniation can be challenging. Non operative 
treatment can be efficacious in majority of cases. In those who fail to 
respond non operative management, contention remains concerning the 
optimal period of observation, timing of surgery, surgical technique of 
excision and rehabilitation protocol. Operative treatments have better 
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results especially in short term pain relief. It can give dramatic relief if 
neural decompression is done. Obtaining a detailed history and doing a 
complete physical examination to arrive at a diagnosis that should be 
confirmed by other diagnostic studies is the best approach. The surgeon 
and the patient must realize that the disc surgery is not a cure but may 
provide symptomatic relief. Frequently if there is a rush to operating 
room to relieve pain without identifying the cause, the surgeon later 
regret the decision and the patient regrets the surgery. 
Discectomy is a comprehensively accepted treatment for lumbar 
disc herniation. Early surgery does appear to affect the rate of 
neurological recovery, although objective improvements in motor and 
sensory deficits do not appear to correlate with symptomatic relief and 
overall success rate 3.  With this evidence, it has been recognized that 
discectomy can attain excellent early results with a satisfactory rate over 
95% 4,5. However, the long-term results of discectomy would become less 
concrete, with satisfactory rates from 40% to 80% 6. Recurrent low back 
pain is an important factor affecting the long-term results of discectomy. 
The technique of posterior lumbar interbody fusion (PLIF) has 
become an important part of the modern spine surgeon’s armamentarium. 
The credit for initially developing the techniques and key principles of 
the surgery as it is performed today goes to Cloward7, who emphasized 
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the importance of wide exposure of the spinal canal to minimize nerve 
root injuries, the use of structural graft to prevent intervertebral collapse 
and the complete removal of nuclear material from the disc space and 
replacement with bone to promote fusion. Cloward was widely criticized 
because when the procedure was attempted by other surgeons, it resulted 
in a poor outcome. Widespread acceptance of PLIF did not occur 
however until the introduction of pedicle screw instrumentation. With 
PLIF the load sharing anterior column support could be added to protect 
the pedicle screws without the need for separate anterior incision.  
Another development that endorsed the adoption of PLIF was 
invention of interbody fusion cage by Brantigan and titanium mesh cage 
by Harms which negates the need of structural graft from iliac crest 
which was the major source of donor site morbidity.  The availability of 
pedicle screw instrumentation and interbody cages contributed to 
progressively greater adoption of the surgery pioneered by Cloward. 
Although more recent advances such as the development of 
transforaminal and direct lateral approach to the disc, have reduced the 
frequency with which PLIF is performed, PLIF remains the index surgery 
of the spinal fusion. 
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AIM OF THE STUDY 
The aim of the study is to evaluate the functional outcome of 
surgical treatment of lumbar disc herniation by two different methods; 
simple discectomy alone and discectomy with posterior lumbar interbody 
fusion 
 
OBJECTIVES 
1) To compare the functional outcome of discectomy alone and 
discectomy with posterior lumbar interbody fusion in patients with 
lumbar disc pathologies. 
2) To study about the associated complications. 
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REVIEW OF LITERATURE 
Historical aspects: 
The word spine has its terminology from the Latin word “spina” 
meaning “backbone”. The word vertebra, first identified in the medical 
texts of Celsus a Roman encyclopedist, which is related to the Latin verb 
“vertere” meaning “to turn”. The great anatomist Andreas Vesalius 
(1514–1564) finally introduced the word “vertebra” as an anatomical 
Term and he presented the integrated and accurate anatomy of spine. 
 Herophilus of Chalcedon (circa 300 B.C.), known as the father of 
anatomy, and later Galen of Pergamon (130–200 A.D.) made the first 
observation on the nervous system and the spine. Galen identified the 
number of vertebrae in each segment of the spinal column, and described 
the ligamentum flavum as a ligamentous structure distinct from the 
underlying dura and pia mater.. 
In De Motu Animalium (On the Movement of Animals) written by 
Giovanni Alfonso Borelli (1608–1680), a professor of mathematics and 
the father of biomechanics, the intervertebral disc was described for the 
first time as exhibiting viscoelastic properties. In 1858, the German 
pathologist Hubert von Luschka (1820–1875) published a detailed and 
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concise description and illustration of a protruded disc in his epoch-
making monograph The Half Joints of the Human Body.  
After a brief report of protruded disc written by the great 
pathologist Virchow . Goldthwait first proposed that sciatica is caused by 
a disc prolapse. On 23 December 1908, the German surgeon Fedor 
Krause (1857–1937), who worked at the Augusta Hospital in Berlin 
together with the German neurologist Heinrich O. Oppenheim (1858–
1919), was the first to operate on a disc prolapse in a patient who had 
suffered from severe sciatic pain for several years and had developed an 
acute cauda equina syndrome 
Finally, in 1929, it was Rudolf Andrae, who gave the accurate 
explanation for the disc protrusion, in his work On Cartilage Node in the 
Posterior End of Intervertebral Disc Near by the Spinal Canal. He 
proposed that the disc prolapse was due to loss of intactness on annulus 
and the nucleus pulposus herniates through the weak annulus. He also 
ruled out the theory of neoplastic process in the pathology of disc 
prolapse. 
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Anatomy of spine: 
The vertebral column comprises 33 vertebrae categorized into five 
sections (seven cervical, 12 thoracic, five lumbar, five sacral, and 4 
coccygeal). The sacral and coccygeal vertebrae are fused, which typically 
allows for 24 mobile segments. 
Intervertebral Disc: 
The intervertebral disc has a composite structure. The nucleus 
pulposus has an organized matrix, which is laid down by relatively few 
cells. The central gelatinous nucleus is contained around the periphery by 
the collagenous annulus, the cartilaginous annulus, and the cartilage end 
plates cephalad and caudad. The cartilage end plates are tethered to the 
osseous end plate by the calcified cartilage.       The annulus has a 
lamellar structure with interconnections between adjacent layers of 
collagen fibrils. The nourishment for the disc occurs mainly by diffusion 
from the vertebral end plates as the blood vessels present at birth recede 
by one year of life. Over the time due to unknown reasons the water 
content of the nucleus is reduced which disturbs the proteoglycan 
composition. These changes lead to fissuring.  
Another finding is increased cell death by mechanisms unknown. 
Inoue postulated that the degeneration of the disc may be prompted by 
decreased permeability of the cartilage end plate, which is normally 
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dense. The pathophysiology of sciatica is a complex event with numerous 
substances and mechanisms acting at various levels 
 Physiologically the intervertebral disc functions as a closed volume 
system consisting of nucleus-annulus-endplates. Only then the outer 
annulus will withstand the tensile forces transferred from compressed 
nucleus pulposus when the stress is applied in the vertebral column. 
With disruption of the annulus the hydrated nucleus pulposus 
herniated through the tear. So disc prolapse is uncommon among the 
elderly population they will have a desiccated which is not fluid enough 
to herniate. 
Neural elements: 
The organization of the neural elements is sternly maintained throughout 
the entire neural system, even within the conus medullaris and cauda 
equina.  
Wall et al. noted a highly organized pattern of  the orientation of 
the nerve roots in the dural sac and at the conus medullaris, with the most 
cephalad roots lying lateral, and the most caudad lying centrally. The 
motor roots are anterior to the sensory roots at all levels. The arachnoid 
mater sustains the roots in appropriate positions.  
The pedicle is the key to understanding surgical spinal anatomy. In 
lumbar spine the designated nerve root exit below the pedicle for which it 
9 
 
is named. The pain signal from the disc is transmitted to spinal cord from 
the dorsal root ganglia mainly by two paths which includes sino vertebral 
nerve and along the paravertebral sympathetic trunk. The basi vertebral 
nerve which supplies the vertebral end plates is also a transmitter of the 
pain signals. 
 
 
Figure 1: Anatomy of spinal nerve root 
 
Figure 2: Macroscopy of spinal cord and intervertebral disc 
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Natural history of disc disease:  
It is believed that all spines undergo degeneration and the management 
is for symptomatic relief rather than a definitive cure. The degenerative 
process is divided into three stages 
1) Stage of dysfunction: Occurs due to circumferential and radial tear 
in the intervertebral disc 
2) Stage of Instability: Occurs due to internal disruption and disc 
distortion which may lead to lateral nerve entrapment 
3) Stage of stabilization: development of osteophytes occurs in this 
stage which manifest as spondylosis and spinal stenosis. Operative 
treatment will be beneficial if it addresses the deformity, corrects 
the instability and relieves neural compression. 
 
Figure 3: Stages of disc degeneration 
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Clinical examination: 
Patients with symptoms caused by lumbar disc disease can be 
differentiated into two groups: those with neurologic deficits and those 
with more benign pathology causing pain. This differentiation has a 
significant clinical importance when considering prognosis as well as the 
necessity for nonsurgical or surgical intervention. Due to the broad range 
of clinical entities that may present with back, dorsal and neck pain, a 
systematic and logical approach, a skillful interpretation, and a careful 
analysis of history data should be performed prior to the physical 
examination8 . 
Some of the positive findings in lumbar disc disease 
 Reproduction or exacerbation of sciatic symptoms with nerve 
tension tests (straight-leg raising, Lasegue's lest, slump test, 
bowstring sign)  
 Reproduction of sciatica with flexion of the lumbar spine 
Reproduction of sciatica with crossed straight-leg raising test 
(highly specific)  
 Sciatic notch tenderness Lumbar muscle spasm or list away from 
the involved nerve root   
 Neurologic deficit in the distribution of the involved nerve root  
(variable) Exacerbation of pain by Valsalva's maneuver 
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PHYSICAL FINDINGS IN LUMBOSACRAL 
RADICULOPATHIES 
DERMATOME SENSORY 
TESTING 
MOTOR 
TESTING 
REFLEX 
TESTING 
Ll Anterior proximal 
thigh near inguinal 
ligament 
Iliopsoas (seated 
hip flexion) 
 
L2 Mid anteromedial 
thigh 
Iliopsoas (seated 
hip flexion) 
 
L3 lust proximal or 
medial to patella 
Quadriceps Patellar tendon 
reflex (secondary) 
L4 Medial lower leg 
and ankle 
Tibialis anterior Patellar tendon 
reflex 
L5 Lateral and 
anterolateral lag 
and dorsal foot 
Extensor 
hallucis longus, 
Gluteus medius 
Tibialis posterior 
reflex 
SI Posterior calf, 
plantar foot and 
lateral toes 
Gastrosoleus Achilles' reflex 
S2 Posterior thigh and 
proximal calf 
Rectal 
examination 
 
S3, S4, S5 Perianal area Rectal 
examination 
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Figure 4: Sensory dermatome 
Lumbar spine examination should include careful inspection, gait, 
range of motion testing, and a thorough neurologic examination.  
 Palpation of the lumbar spine should be performed to identify any 
areas of tenderness or "step-off."  
  Neurologic examination should include motor, sensory, and 
reflex testing in the distribution of the lumbar nerve roots.  
 Nerve tension tests are helpful at identifying pressure on a nerve 
root such as that caused by a herniated disk. The straight-leg 
raising test is more sensitive for nerve root compression, while the 
crossed straight-leg raising test is more specific.  
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  Profound or progressive neurologic deficit mandates immediate 
patient work-up. 
Investigations: 
Basic workup should be done for the patients to rule out 
inflammatory, infectious and neoplastic pathologies including complete 
blood count, renal function test and serum glucose levels. Even though 
history and physical examinations gives us the suspicion of a herniated 
disc imaging studies are necessary to rule out other pathologies and 
confirmation of the affected level. 
Plain radiograph: 
Plain Xray of the lumbosacral spine is of limited use as it doesn’t 
show the disc prolapse. But it helps to ascertain the presence of 
instability. Some of the features suggestive of disc prolapse will be loss 
of lordosis, maintained intervertebral disc space, functional scoliosis in 
accordance with clinical examination may give a clue about axillary or a 
shoulder presentation of the prolapsed disc. 
Positional radiographs are typically obtained by taking a lateral 
view of the lumbar spine in flexion and extended position. For flexion 
radiographs, the patient is asked to bend forward with the pelvis in the 
center or slightly posterior to the center of the cassette. For extension 
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radiographs, the pelvis is located slightly anterior to the center of the film 
in extension radiographs. A back support is useful in order in order to 
support the patient while he lean backwards. 
Magnetic resonance Imaging: 
T1 W and T2 W sagittal sequences, as well as axial T2 W 
sequences, provide a basis for the MR imaging of all spine regions. Some 
surgeons and radiologists prefer axial T1 W images, which render the 
dural sac relatively hypointense and the epidural fat hyperintense. In most 
cases, this protocol (two sagittal sequences and one axial sequence) is 
sufficient to make all the 
relevant diagnoses. 
T2 W images best demonstrate9: 
 Disc degeneration 
 Annular tears 
 Disc herniation 
 Intraspinal tumors 
T1Wsequences are important to show: 
 Fat, e.g., within vertebral body hemangiomas or for 
detection of epidural fat 
 Acute bleeding 
 Endplate changes 
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Disadvantages 
MRI disadvantages include increased susceptibility and flow 
artifacts. Susceptibility artifacts are due to disturbances in the magnetic 
field which commonly occurs in patients with metallic implants. Flow 
artifacts occur if there are large vessels adjacent to the area being 
scanned. 
Figure 5: Grading of the grading of disc degeneration                        
Pfirrmann et al. 
                
 
Figure 6: Types of disc herniation 
 
A, Normal bulge.    B, Protrusion.  C, Extrusion. D, Sequestration 
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Other Investigations: Electromyography (EMG) with nerve 
conduction velocity testing is valuable in confirming the presence of 
lumbosacral radiculopathy but is often inessential in the patient with a 
clear-cut root syndrome. 
Discography is helpful in isolating a specific intervertebral disc as a 
source of back pain and leg pain. Diagnostic injections are helpful in 
isolating a nerve root or joint as a cause of pain. Steriods may be added to 
provide sustained relief 
Non operative treatment:  
There are innumerable ways to treat the disc disease non 
operatively which are myriad and confusing. Most of them are not proved 
scientifically. 
Maine lumbar spine surgery10 group published by Atlas et al, has 
noted that the benefits of surgery versus non operative treatment were 
high in early part of the studies. But at the final follow up after 10 years 
these benefits were less apparent.  
Patients with acute low back pain are treated with bed rest for first 
two days and sleep in a semi Fowlers position which is hip and knee and 
spine in flexed position with a pillow between the legs. After that 
isometric abdominal and lower extremity exercises are started. 
Supportive analgesics include the NSAID’S, opioid analgesics.  
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The tricyclic antidepressants have an important role to play in the 
pharmacotherapy. They help to decrease the need for narcotics and they 
also help in mood elevation and help to relieve the symptoms of 
depression in patients with chronic low back ache.  In case of chronic low 
back ache educating the patient about proper posture and body mechanics 
remain the key stone for pain relief.  
Patients with back pain are mostly relieved by spinal extension 
exercises and core strengthening exercises with includes knee chest 
exercises, pelvic bridging exercises. But exercises should not be forced 
on a patient who is very much symptomatic, won’t be able to tolerate the 
stress on spine due to exercises. 
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The treatments with good evidence of moderate efficacy for 
chronic low back pain include cognitive- behavioral therapy, exercise 
therapy, spinal manipulation, and interdisciplinary rehabilitation. No one 
type of exercise program has been shown to be clearly superior. The 
following treatments have not been shown to be of definite help for 
patients with chronic low back pain: lumbar supports, traction, 
ultrasound, diathermy, transcutaneous electrical nerve stimulation, and 
inferential therapy. 
As the natural history of lumbar disc disease is usually favorable 
95% of patients return to their jobs in a period of three months.  The 
therapy should be aimed to decrease the discomfort, pain and to promote 
proper postural maintenance. 
 
Operative management for disc herniation: 
Operative management must be chosen only if the surgeon is very 
sure of his diagnosis. The surgeon and patient must be sure that the 
surgery is only for symptomatic relief. The absolute indications for 
surgery includes 
1) Progressive neurological deficit 
2) Failure of conservative management for a period of 4 to 6 
weeks 
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3) Progression of neurological deficit during the period of 
conservative management 
4) Cauda equina syndrome 
The relative indications for disc surgery vary between surgeons and 
patients. It is the surgeon’s responsibility to identify the patients in who 
anticipated benefits outweigh the risks of surgery. It is mandatory to 
identify compressive pathology in MRI which is concordant with 
patient’s clinical findings. 
Daneyemez M11   et al(1999) in is article about outcome and 
analysis of 1072 surgically treated lumbar disc herniations had reported 
91% of excellent and good functional outcome and only 9% had poor 
outcomes. He also concluded that the favorable outcome in spine surgery 
not only depend on skill of surgeon, presence of neurological deficit, 
operative technique but also upon selection of appropriate patients. 
Discectomy: 
Laminectomy with discectomy remains the gold standard surgery 
for prolapsed intervertebral disc. Standard discectomy today consists of a 
unilateral exposure of the interlaminar window and partial flavectomy to 
expose the dura and nerve roots as well as the intervertebral disc. An 
excision of a 1- to 2-cm2 area of the superior and inferior lamina results 
in a better exposure which is not always needed. 
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Spinal Fusion: 
Spinal fusion is a well-accepted procedure for the treatment of 
spinal disorders such as trauma, deformity, tumor, inflammation or 
infection, and common degenerative pathology. The aim of a spinal 
fusion is to eliminate the instability of the spine caused by these 
pathologies. By definition, spinal fusion means the achievement of a bony 
union between the involved vertebrae. 
Intervertebral cages were originally proposed as stand-alone 
devices for anterior lumbar interbody fusion (ALIF) or PLIF. While the 
cages retain height and provide support and stability, bony fusion occurs 
within and/or around the cage. However, the biomechanical requirements 
on these devices are very high: on one hand they should provide enough 
compressive strength to keep disc space height while stress concentration 
on the implant-bone interface must be minimized to reduce penetration or 
subsidence into the underlying cancellous vertebral body. 
 On the other hand, the bone graft around and within the cage must 
be stressed and strained sufficiently to evoke the biological signals 
(release of cytokines) for bone formation 
Posterior lumbar interbody fusion : 
First described in 1940 by Cloward, PLIF allows three-column 
fixation with 360° fusion and anterior support. Cloward emphasized the 
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importance of wide exposure, complete removal of nuclear material from 
disc space, use of structural graft and bone grafting to promote fusion. 
Biomechanics of interbody fusion: 
A realization of mechanical aspects of spine after interbody fusion 
is essential to interpret the benefits and pitfalls of this surgery. The 
interbody grafts significantly decrease the strain in the posterior spinal 
implants which is the common mode of failure of the pedicle screws. The 
stress decreases by 56 to 80% as there is load sharing by anterior 
elements.  
     Grafts placed through posterior approach results in increased axial 
rotation of the motion segment due to resection of the posterior elements. 
The factors determining the instability includes the structures sacrificed 
during exposure, not the design of the cage. 
It is a common assumption that PLIF procedure is a stabilizing 
procedure. The biomechanical study has showed that it is not entirely 
true, which is why non instrumented fusion has a high fusion rate. The 
destabilizing effects of interbody fusion are overcome by adding pedicle 
screw instrumentation. Although cage design characteristics do not seem 
to have significant effect on motion, they do influence the risk of 
subsidence, the healing of bone within the cage and alignment achieved. 
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Indications for PLIF are as follows: 
 The preferred indication for PLIF are 
 Degenerative disc disease (DDD) with diffuse 
circumferential disc bulge with or without disc space 
collapse  
 DDD with segmental instability such as degenerative 
spondylolisthesis 
 DDD with segmental deformity, hypo lordosis or disc 
space wedging  
 PLIF is a good choice for chronic disabling low back caused by: 
o IDD 
o Stable DDD 
o Post-disc excision DDD. 
 Other indications for PLIF are: 
o Failed posterolateral fusion 
o The rare indication of a disc space infection with epidural 
abscess resistant to non operative treatment that requires 
surgical intervention for debridement and stabilization 
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o Degenerative scoliosis where posterior decompression, 
correction of deformity, and rigid internal fixation are 
combined with fusion 
PLIF Contraindications 
 Where the neural elements cannot be retracted in such 
conditions as conjoined nerve roots or severe epidural 
scarring following previous surgery.  
 PLIF is not recommended above L2 because of the very 
narrow inter pedicular distance, narrow spinal canal, and 
proximity of the conus medullaris 
 Pedicle screw instrumentation: 
The pedicle screws are placed before the beginning of the 
interbody fusion. The entry point may be chosen by any of the 
following techniques 
  
25 
 
 
 
 
1. Intersection technique: A transverse line along the middle of 
transverse process and a vertical line tangential to the facet. 
2. Pars interarticularis technique. 
3. Mammillary process technique 
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.  Figure 9: posterior lumbar interbody fusion steps 
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Surgical exposure through soft tissue: 
 A midline incision is made and the paraspinal muscles are stripped 
up to the lateral border of facet joints. The ligamentum flavum may be 
removed or protected. The saved deep layer of ligamentum flavum is 
used to cover the laminotomy window 
Laminotomy and medial one half facectomy: 
Approximately .5 cm f proximal margin of lower vertebra and 1.5 
cm of distal margin of upper vertebra are removed. The extent of 
facetectomy is guided by visualizing the medial and superior birder of 
pedicle which is the key reference point. The exposure will provide a 
window for working which is approximately 1.5 cm medio laterally and 
1,8cm chephalo caudally. For a larger window one may remove spinous 
process, spinous ligaments and facetectomy may be performed provided 
pedicle screw instrumentation is done for stability. 
Epidural bleeding control: 
 The epidural veins run in a regular pattern. Two longitudinal 
systems made up of intraspinal and extra spinal canal veins on each side 
and two to three horizontal connecting veins. The horizontal connecting 
veins are coagulated and divided above the pedicle and the intraspinal 
canal veins, nerve root and the dura can be retracted to the midline. 
Retraction of the dura and nerve root: 
Basic principles to avoid neural injury includes 
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1. Adequate bleeding control 
2. Adequate amount of mobilization of neural elements from 
underlying disc and vertebral endplates. 
3. Retraction only to the midline 
4. Frequent intermittent release of retraction 
5. Limited duration of retraction not exceeding 30 minutes at a time. 
Disc removal and preparation of vertebral end plates:  
The bone healing at the interface of graft bed of the host and the bone 
graft depends on basic biologic principles which includes 
1. Good bleeding of cancellous bone surface 
2. Adequate size of well-fitting contact surface area 
3. Mechanical stability at the interface. 
The graft bed is prepared by removing the disc, cartilaginous end 
plates to expose the bleeding cancellous bone. The bony endplate is a 
paper thin structure which contributes for about 15% of the compressive 
strength. But the benefits of removal of the bony endplate is far greater 
than the risks of bone graft subsidence as the bone healing will be faster 
Frequent mistakes during the fusion surgery includes  
 Interposition of disc and endplate cartilage at the graft 
interface, 
 Inadequate size of contact surface area leading to subsidence 
and graft collapse,  
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 Uneven graft surface due to aggressive resection. 
Current recommendations for the use of bone grafts 28,29are  
 It should be biocompatible with no significant immune response 
leading to rejection of the graft  
 Bio-remodeled, whereby the graft is remodeled by the natural bone 
formation process; 
 Osteo-conductive, providing a scaffold for osteoblast adherence 
and neovascularization; 
 Osteoinductive, stimulating preosteoblast cells to migrate into the 
graft site; 
 Easy to acquire and use;  
 Cost effective. 
Iliac crest autograft remains the benchmark of graft options and is 
the only material that meets all of the above criteria. 
Biologic aids to fusion: 
There has been a remarkable progress bone graft substitutes in the 
field of fusion surgeries22. The various options includes 
 Laminectomy bone 
 Iliac crest graft preferably posterior iliac crest. 
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 Deminarlized bone matrix which is a source of bone 
morphogenetic protein. Its an osteoinductive allograft 
derivative. 
 Allograft, either structural or morcellized. 
 Bone morphogenetic protein33,34 
Interbody fusion devices and cages: 
The basic objectives of the various interbody fusion devices 
includes 
1. Provision of a cavity for a small amount of bone graft that 
does not have structural strength  
2. Provision of structural form with the use of metallic or 
composite polymer materials 
3. Availability in various sizes for adequate restoration of disc 
height. 
Local factors influencing bone healing are 
Positive factors:  
 Increased surface area 
 Local stem cells from bone marrow and periosteum 
 Osteoconductive scaffold 
 Mechanical stability and loading 
 Factors promoting osteoblastic stem cells including platelet 
degranulation products 
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 Osteoinductive factors like bone morphogenetic protein 
 Electrical stimulation 
Negative factors: 
 Osteoporosis 
 Radiation scar 
 Radiation 
 Denervation 
 Infection 
 Mechanical motion 
Complications and untoward problems: 
 The complications pertaining to PLIF are few which includes 
 Neuroparaxia – 1 to 4%, due to inadequate mobilization of nerve 
root, prolonged retraction, direct injury to neve root 
 Dural laceration – 0.5 to 18.6% due to accidental injury during 
laminectomy and dural mobilization. 
 Bone graft migration 0.3 to 2.4% occurs due to segment instability 
and uneven fitting. 
 Graft subsidence, graft dislodgement 
 Failed back syndrome which is defined as lumbar spinal pain of 
unknown origin either persisting despite surgical intervention or 
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appear after surgical intervention for spinal pain originally in the 
same topographic location. 
Fad pad Graft: 
Frequently after the spinal surgeries which involve exposure of the 
dura, an autologous fat graft harvested from the subcutaneous tissues is 
placed over the dura. The advantages include prevention of adhesions 
from inhibiting normal neuro meningeal motion and facilitates re 
exploration. However the is no improved clinical outcome due to 
placement of the fat graft23 
Postoperative rehabilitation: 
Rehabilitation and physiotherapy is an integral part of a successful 
fusion surgery. For the first 6 weeks, whilst the initial post-operative pain 
settles and the spinal fusion begins to heal, it is advised to be careful with 
some activities and the corset/ brace should be worn at all times.   
There are precautions to keep in mind - most patients avoid 
bending, lifting, and twisting - but staying active with short, frequent, 
gentle exercise is strongly recommended and delivers many benefits. 
1. Movement activates supporting muscles. Following surgery or an 
episode of injury, smaller muscles in the area may become inhibited 
(turned off). These muscles have a great responsibility in maintaining 
stability of the spine. Encouraging the muscles to function properly will 
also reduce stress through the surgical site by active stabilization. 
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2. Gentle stretching promotes flexibility. During periods of inactivity, 
range of motion can be lost, and stiffness soon settles in. Very gentle 
stretching of the core back and abdominal muscles, as well as the hip 
muscles attached to the spine and pelvis, will make all movement easier, 
even just getting out of a chair. Care must be taken to not be too 
aggressive too early, or a setback could undercut the benefit intended.  
3. Encourages healing blood flow. Blood brings the oxygen required to 
the healing site. Lack of oxygen will delay or sometimes prevent healing 
of tissues and healthy bone growth, which are critical to a successful 
fusion outcome. 
Day 1/Week 1 – Limit Exercise to Short Walks 
Days 1-7/Week 1 –  To Start Stretching.  
 Nerve and supine hamstring stretch 
 Seated hamstring stretch 
 Prone Knee Flexion 
Weeks 1-9 – Include Static Stabilization Exercises 
 A pelvic tilt exercises 
 March in place by lifting alternate legs 
 Pelvic bridging exercises 
Weeks 6-12 - Add Dynamic Stabilization Exercises. 
 Diagonal curl up 
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 Alternate arm and leg, all fours 
 Pull With resistance band 
 Lumbar Diagonal rotation 
The exact timing of when a surgeon will recommend adding dynamic 
exercises is dependent on both the quality of stability achieved at surgery 
and the surgeon's own personal preference. 
Figure 9: Various approaches for lumbar fusion surgeries: 
ALIF 
. 
PLIF         TLIF 
Jeffrey C. Wang et al12 in his article about the guidelines for 
fusion procedures for disc disease has recommended that Lumbar spinal 
fusion is a prospective option for patients with herniated discs who have 
evidence of significant chronic axial back pain, work as manual laborers, 
have severe degenerative changes, or have instability associated with 
radiculopathy caused by herniated lumbar discs (Level IV evidence). 
There remains conflicting Level III and IV evidence regarding the 
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potential benefit of the addition of fusion in certain situations; however, 
the increase in morbidity, cost, and potential complications associated 
with the use of fusion. 
Wilco C. H et al in his study about effectiveness about 
effectiveness of surgery in sciatica which is not without dispute. The 
clinical data seem to favor surgery to a certain extent. However, the costs 
of surgery are likely to be higher than conservative treatment for patients 
or the health care system. Also, potential complications are probably 
more prevalent and more severe with surgery. Only from a societal 
perspective it might be more cost-effective because of lower cost of 
production loss. Evaluating conservative treatment and surgical 
intervention requires a different set of outcome parameters, including 
complications, re-surgeries and economical information to allow for a 
balanced and informed cost-complication-effectiveness decision. 
Zhang M. et al13 aimed to study how cage placement affects 
bone remodeling after PLIF surgery, and how this consequently impacts 
the long-term fusion process in  a bone model. They found that the 
single cage model demonstrated superior bone development in the bone 
graft when placed under a constant 400 N axial compressive load. The 
results showed that in the initial state prior to any bone remodeling, cage 
stress, cage subsidence and cage dislodgement in the single cage model 
were all greater than in the coupled cage model. But after the bone 
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remodeling there weren’t any difference. They concluded that based on 
the long-term results, instrumented PLIF with a single cage could also 
be encouraged in clinical practice. 
Peter Fritzell et al 14  did a randomized controlled multicenter 
study to determine whether lumbar fusion would reduce the pain and 
diminish discomfort when compared to non-surgical management in 
patients suffering from disc disease with a 2 year follow up. He 
concluded that Lumbar fusion in a well-informed and appropriate group 
of patients with chronic severe low back ache can diminish pain and 
decrease disability more efficiently than commonly used nonsurgical 
treatment. 
Wang H et al15, in his study about the factors that increase the 
incidence and risk factors of chronic low back ache in patients who have 
undergone spinal fusion procedures have concluded that the incidence is 
7.2% and the risk factors include preoperative low back pain, surgery 
segment at L5-S1, and preoperative paraspinal muscle degeneration. 
Lee et al16  reviewed 62 patients who suffered from chronic 
disabling low back ache treated with discectomy and posterior lumbar 
interbody fusion. The clinical outcomes were evaluated using 
questionnaire method and the degree of fusion was assessed by plain xray 
of the lumbosacral spine. Eighty-nine percent of the patients had 
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satisfactory results, 93% returned to work, and a successful fusion was 
obtained in 94% of the patients. 
Ralph J. Mobbs et al 19,18, in his article about the techniques, 
indications and complications of various interbody fusion techniques 
observed that the clinical satisfaction, graft malposition, nerve root 
injury, blood loss were similar in PLIF and TLIF. He concluded that 
among PLIF and TLIF neither of them were found superior in terms of 
clinical satisfaction or radiographic fusion. 
Chad D et al20 , in his study about comparison of fusion techniques 
has discussed in detail about the merit of PLIF. They includes 
decompression of nerve roots along with placement of graft in line with 
weight bearing axis, immediate postop stability and multiple level disc 
prolapse can be addressed. 
Gibson et al24 in his Cochrane review of surgery for lumbar disc 
prolapse wanted to collate the scientific evidence on surgical 
management of lumbar disc prolapse. He has concluded that the fusion 
rates is higher in patients in whom it is supplemented by pedicle rods and 
screws. 
Robinsom et al 25  has evaluated the 2-year Quality of life 
outcomes of 1,310 patients after lumbar fusion surgery for degenerative 
disease. They wasn’t any statistical difference in QoL measures between 
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the noninstrumented, instrumented posterolateral fusion, and 
instrumented interbody patients. But they did find higher visual analog 
scale pain scores for the noninstrumented patients (P =0.02) and reported 
that 83% used analgesics, compared with 68% of the instrumented 
patients. 
Andersen et al26 conducted a review of prospectively collected 
data of patients 2 years after posterior lumbar fusion; they found that 
smoking .10 cigarettes daily before the surgery increased the risk of one-
level pseudarthrosis by an odds ratio of 2 and the risk of two-level 
pseudarthrosis by 3. 
Hioki A et al27 evaluated the clinical outcomes of double level 
Posterior lumbar interbody fusion in nineteen patients. The results 
showed increase in mean JOA score and there was a positive correlation 
between increase in lordotic angle and increase in JOA score. It was 
concluded that double level PLIF provided satisfactory results and 
preserved lumbar spinal lordosis. 
Charla R. Fischer et al 22 in his review article had discussed in 
detail about the choice of approach and adjunct techniques in posterior 
lumbar interbody fusion. The three safest, most effective adjunctive 
agents for shorter two- or three-level posterolateral fusions are 
autogenous laminectomy bone, cancellous allograft chips, and simple 
BMA (from either the iliac crest or from the pedicle). Sufficient clinical 
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evidence exists to suggest that surgeons avoid harvesting iliac crest when 
these adjuncts are used in combination. 
Siviero Agazzi,30 conducted a retrospective study on 71 patients 
who underwent PLIF. This is one of the largest independent series in 
which PLIF with cages has been evaluated. The results show that the 
procedure is safe and effective with a 90% fusion rate and a 66% overall 
satisfaction rate, which compare favorably with those of traditional 
fixation techniques but fail to match the higher results claimed by the 
innovators of the cage techniques. The authors' experience confirms the 
reports of others that many patients continue to experience incapacitating 
back pain despite successful fusion and neurological recovery. 
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MATERIALS AND METHODS 
Materials and methods: 
Source of data: patients who have undergone surgery for 
intervertebral disc prolapse at Coimbatore medical college hospital during 
the period of June 2015 to September 2017 in department of 
Orthopaedics 
Type of study: Prospective study 
Inclusion Criteria:  
1) Lumbar disc prolapse with sciatica not improved after conservative 
treatment for at least 4 to 6 weeks with MRI evidence of disc 
herniation 
2) Age 30 – 65 years 
3) Both male and female 
4) Progressive neurological deficit in spite of conservative 
management. 
Exclusion criteria: 
1) Scoliosis and other congenital deformities of spine  
2) Malignancy 
3) Infection 
4) High grade spondylolisthesis 
5) Spinal canal stenosis, not due to disc herniation 
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Preoperative assessment: 
 Detailed history and complete physical examination with 
neurological assessment 
 Basic investigations to rule out any other comorbid conditions 
which includes complete blood count, random blood sugar, 
renal function tests and hepatitis HIV serology 
 Plain xray of lumbosacral spine Anteroposterior, lateral and 
special views including flexion and extension views to assess 
instability 
 Magnetic resonance imaging of lumbosacral spine with whole 
spine survey including sagittal. Coronal and axial views. Both 
T1 and T2 weighted images are taken. 
Surgical Technique 
Discectomy: 
Under general anesthesia with patient in prone position, parts 
painted and draped with abdomen freely hanging down which will 
indirectly decrease the epidural pressure and hip is positioned in flexion 
which will widen the interlaminar space. The pressure points are 
appropriately padded.   Midline 5 cm incision made skin subcutaneous 
tissue dissected down to the level of lumbar fascia. The spinous process is 
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palpated and deep fascia incised on the affected side, adjacent to the 
spinous process.  
The diseased level is confirmed intraoperatively using Carm. The 
paraspinal muscles are retracted subperiosteally using Cobb’s elevator. It 
is usually not required to expose the superior and inferior aspects of 
adjacent levels. Care is taken to expose but not to violate the facet joints. 
The ligamentum flavum is teased off from the lamina and removed using 
pituitary roungeur. Inferior hemi laminaectomy is done to increase the 
exposure.  
The ligamentum flavum is removed, but medial aspect can be left 
alone which may protect from the development of dural adhesions. Then 
the epidural fat is visualized which may be swept aside. By protecting the 
underlying dural sac, medical facetectomy may be done for in order to 
have adequate visualization of the nerve root.  
The facet joints and pars interarticularis is crucial in maintaining 
the stability of spine care should be taken not to damage those structures. 
Resection should be continued till we reach a point where shoulder of 
descending nerve root adjacent to the medial border of pedicle is 
adequately visualized. Before processing to discectomy a blunt tippled 
probe is inserted along the nerve root foramen to assess the amount of 
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space available. The herniated fragment and the posterior annulus is 
visualized once the nerve root is retracted medially. 
In cases of extrusion and sequestrated disc a rent can be found in 
the annulus. If not annulotomy is made with utmost care and the disc 
material is removed completely with a pituitary rongeur. It is not 
advisable to remove the disc through the axilla as it may result in 
excessive bleeding from the transverse anastomosis of the epidural veins. 
After discectomy, through wash is given. A fat graft is placed over the 
dura. Then deep fascia is closed with vicryl followed by subcutaneous 
tissue and skin. 
Postoperative protocol: 
Early mobilization was advised in all patients in this group. 
Assisted weight bearing on day 4 was done in all patients unless 
contraindicated. Lifting weights and bending was restricted upto 3 weeks.  
Posterior Lumbar interbody fusion: 
Under general anesthesia using a flexometallic tube, patient in 
prone position parts painted and draped. The bony prominences were 
appropriately padded. A radiolucent positioning frame is used Midline 
incision made. The paraspinal muscles are stripped subperiosteally until 
the transverse processes are visualized. Pedicle screw applied using 
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intersection technique in the above and below vertebrae under image 
control.  
Using pedicle sound absence of pedicle breach is confirmed by the 
bony feel. Pedicle screws are inserted up to anterior third of the body of 
vertebrae. Ligamentum flavum is teased off from its attachment, 
laminotomy and medical one half facetectomy done on either side and 
working window is created.  
The dura along with the nerve root is retracted to one side. The disc 
is exposed. The annulus is opened bilaterally. The disc space is distracted 
with intervertebral spreaders which are flat bars of increasing width and 
rounded edges. It is inserted into the disc space horizontally and rotated 
to 90’. With spreaders on one side and discectomy is done using disc 
punch end plates are cleaned as much as possible on the other side. This 
is repeated on the other side too.  
The cartilaginous end plates are removed either with rasp or 
intervertebral disc shavers. Bleeding cancellous base is created which 
should be around 80% of the endplate’s surface, approximately they 
should be 2.5cm by 2.5 cm. Decompression of the nerve roots should be 
accomplished by aggressive foraminotomy.. 
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Autologus bone graft: 
In three cases only autologous bone graft was used which is 
harvested from the excised lamina and spinous process. In two of the 
cases the bone graft was harvested from posterior iliac crest as a tricortico 
cancellous block with tapered contour to increase the lordosis. Then the 
structural bone graft is placed on either sides by alternate use of disc 
space spreaders on either side. Pedicle rods applied and then tightened on 
either side. Wound closed in layers starting from lumbar fascia followed 
by subcutaneous tissue and then skin. 
Titanium cage Placement: 
In 5 cases titanium cages were used. Bone graft harvested from 
spinous process, lamina are morcellized and packed into the cage, 
anterior third of the disc space is packed with morcellized bone graft. 
Then with intervertebral disc spreader inserted on the contralateral side 
posterior lumbar interbody fusion cage of appropriate size is inserted 
under image control. The pedicle rods applied and tightened. Wound 
closed in layers with suction drain. 
Postop follow up protocol: 
Postoperative demographics and clinical data were collected from 
all patients. All patients were mobilized within one week of surgery with 
47 
 
a lumbosacral belt as tolerated. Drain removal is done by 24- 48 hours. 
Hamstring and quadriceps stretch with in day 7 of surgery. Suture 
removal was done on 14 th postoperative day. Patients were followed up 
regularly at 3 weeks, 2 months and 6 months and radiological assessment 
of fusion, visual analogue scale score and Oswestry Disability Index were 
calculated. 
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Modified Oswestry Low Back Pain Disability Questionnaire 
 
Section 1 – Pain Intensity 
 I can tolerate the pain I have without having to use pain 
medication. 
 The pain is bad but I manage without having to take pain 
medication. 
 Pain medication provides me complete relief from pain. 
 Pain medication provides me moderate relief from pain. 
 Pain medication provides me little relief from pain. 
 Pain medication has no effect on the pain 
 
Section 6 – Standing 
 I can stand as long as I want without increased pain. 
 I can stand as long as I want but increases my pain. 
 Pain prevents me from standing for more than 1 hour. 
 Pain prevents me from standing for more than ½ hour. 
 Pain prevents me from standing for more than 10 mins. 
 Pain prevents me from standing at all. 
Section 2 – Personal Care (Washing, Dressing, etc.) 
 I can take care of myself normally without causing 
increased pain. 
 I can take care of myself normally but it increases my 
pain. 
 It is painful to take care of  myself and I am slow and 
careful. 
 I need help but I am able to manage most of my personal 
care. 
 I need help every day in most aspects of my care. 
 I do not get dressed, wash with difficulty and stay in bed. 
Section 7 – Sleeping 
 Pain does not prevent me from sleeping well. 
 I can sleep well only by using pain medication. 
 Even when I take pain medication, I sleep less than 6 
hours. 
 Even when I take pain medication, I sleep less than 4 
hours. 
 Even when I take pain medication, I sleep less than 2 
hours. 
 Pain prevents me from sleeping at all 
Section 3 – Lifting 
 I can lift heavy weights without increased pain. 
 I can lift heavy weights but it causes increased pain. 
 Pain prevents me from lifting heavy weights off the floor, 
but I can manage if weights are conveniently positioned, 
e.g. on a table. 
 Pain prevents me from lifting heavy weights but I can 
manage light to medium weights if they are conveniently 
positioned. 
 I can lift only very light weights. 
 I cannot lift or carry anything at all. 
 
Section 8 – Social Life 
 My social life is normal and does not increase my pain. 
 My social life is normal, but it increases my level of 
pain. 
 Pain prevents me from participating in more energetic 
activities (ex sports, dancing, etc. 
 Pain prevents me from going out very often. 
 Pain has restricted my social life to my home. 
 I have hardly any social life because of my pain. 
Section 4 - Walking 
 Pain does not prevent me walking any distance. 
 Pain prevents me walking more than 1 mile. 
 Pain prevents me walking more than ½ mile  
 Pain prevents me walking more than ¼ mile 
 I can only walk using crutches or a cane. 
 I am in bed most of the time and have to crawl to the 
toilet. 
Section 9 – Traveling 
 I can travel anywhere without increased pain. 
 I can travel anywhere but it increases my pain. 
 Pain restricts travel over 2 hours. 
 Pain restricts travel over 1 hour. 
 Pain restricts my travel to short necessary journeys 
under ½ hour. 
 Pain prevents all travel except for visits to the 
doctor/therapist or hospital. 
 Section 5 - Sitting 
 I can it in any chair as long as I like. 
 I can only sit in my favorite chair as long as I like. 
 Pain prevents me sitting more than 1 hour. 
 Pain prevents me from sitting more than ½ hour. 
 Pain prevents me from sitting more than 10 mins. 
 Pain prevents me from sitting at all. 
 
Section 10 – Employment/Homemaking 
 My normal homemaking/job activities do not cause 
pain. 
 My normal homemaking/job activities increase my 
pain, but I can still perform all that is required of me. 
 I can perform most of my homemaking/job duties, but 
pain prevents me from performing more physically 
stressful activities (ex. Lifting, vacuuming). 
 Pain prevents me from doing anything but light duties. 
 Pain prevents me from doing even light duties. 
 Pain prevents me from performing any 
job/homemaking chores. 
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Assessment of fusion:  
In order the assess the grades for fusion the classification by 
Brantigan and steffe32 is used which consists of 5 grades 
Table 2: Bone fusion classification system by Brantigan and Steffee 
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RESULTS 
 Among the 18 patients included in our study 8(44%)  patients 
underwent discectomy with Posterior lumbar interbody fusion and 10 
(56%)patients underwent discectomy. There is no statistical significant 
difference in the age group between the two treatment groups. The L4- 
L5 segment is the most commonly involved segment among the patient in 
the study. There is no statistical significant difference in the preop VAS 
score between the two groups. Among the 8 patients who underwent 
fusion Brantigan grade 3 union was present in 6 cases, grade 2 union was 
present in 2 cases in which only bone graft was used. 
VAS score at 1 month is less for discectomy only group thereby 
discectomy treatment helps to relieve pain immediately but in a long-run 
PLIF treatment is better as VAS score at 6 months is less for PLIF treated 
patients. The mean difference in the VAS prior and after surgery is more 
for PLIF group so thereby the relief of pain is better in the PLIF treatment 
group compared to the discectomy only group and is found to be 
statistically significant. With a P value of 0.049. The mean difference in 
the ODI is more for the PLIF group compared to the discectomy only 
group and is found to be statistically significant with a P value of 0.048. 
 The inference of the study is that long term visual analogue scale 
and Oswestry disability index is better in patients who underwent fusion 
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surgery. Among the fusion group patients who underwent fusion with 
bone grafting alone have better VAS and ODI sores when compared to 
the group who underwent fusion with titanium cages.  
Complications: 
Various complications that occurred in our study are 
1. Infections 
2. Dural tear 
3. Slippage of the cage 
 
 Two patients had superficial infections, 1 in the discectomy group 
and one from PLIF group. Pus culture and sensitivity was done and 
appropriate antibiotics were given and the infection settled down. 
 Dural tear occurred in 3 patients, two from discectomy group and 1 
from the fusion group. Dural tear was repaired in 2 patients. 
 Slippage of the graft posteriorly compressing the spinal cord 
occurred in one patient among the fusion group which resulted in 
progression of neurological deficit. Hence revision surgery was 
performed and the titanium cage was removed as it was found 
compressing the spinal cord. Posterolateral fusion was done. That case 
had permanent neurological deficit in the form of foot drop. Ankle foot 
strap was provided 
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Treatment Groups Frequency Percentage 
Discectomy with 
Posterior lumbar 
interbody fusion 
8 44.4 
Discectomy only 10 55.6 
Total 18 100.0 
 
  
44%
56%
Treatment Groups
Discectomy with Posterior lumbar interbody fusion Discectomy only
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Age-wise Distribution of the Study Participants 
Age 
Distribution 
Participants treated with 
Discectomy along with 
Posterior lumbar interbody 
fusion 
Participants treated  by 
Discectomy only 
Frequency Percentage Frequency Percentage 
30-40 2 25.0 5 50.0 
41-50 4 50.0 3 30.0 
51-60 1 12.5 1 10.0 
61-70 1 12.5 1 10.0 
Total 8 100.0 10 100.0 
 
 
 
  
30-40 41-50 51-60 61-70
PlIF Group 2 4 1 1
Dissectomy only group 5 3 1 1
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Age distribution in both groups
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Treatment 
Group 
Minimu
m 
Maxi
mum 
Mean 
Std. 
Deviati
on 
Mann 
Whitney 
U Test 
P value 
Discectomy 
with Posterior 
lumbar 
interbody 
fusion 
32.00 65.00 46.50 10.29 
32.41 0.476 
Discectomy 
only 
32.00 62.00 43.60 9.60 
 
The above table shows there is no statistical significant difference in the 
age group between the two treatment groups 
 
Type Frequency Percent 
Discectomy with Posterior 
lumbar interbody fusion 
Females 4 50.0 
Males 4 50.0 
Total 8 100.0 
Discectomy only Females 6 60.0 
Males 4 40.0 
Total 10 100.0 
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50%50%
PLIF Group
Females Males
60%
40%
Discectomy only  Group
Females Males
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Occupation Participants treated with 
Discectomy along with 
Posterior lumbar interbody 
fusion 
Participants treated  by 
Discectomy only 
Frequency Percentage Frequency Percentage 
Electrician/ 
Plumber 
1 12.5 - - 
House keeper 1 12.5 2 20.0 
Manual 
labourer 
4 50.0 1 10.0 
Mechanical 
engineer 
1 12.5 - - 
Tailor 1 12.5 1 10.0 
Cook - - 1 10.0 
Dobhi - - 1 10.0 
House wife - - 1 10.0 
Lab 
technition 
- - 1 10.0 
Mosaic 
polisher 
- - 1 10.0 
Sales girl - - 1 10.0 
Total 8 100.0 10 100.0 
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Segments 
Involved 
Participants treated with 
Discectomy along with 
Posterior lumbar interbody 
fusion 
Participants treated  by 
Discectomy only 
Frequency Percentage Frequency Percentage 
L3-L4 1 12.5 2 20.0 
L4- L5 6 75.0 4 60 
L3-L4, L4-L5 1 12.5 - - 
L5-S1 - - 3 30.0 
L4-L5, L5-S1 - - 1 10.0 
Total 8 100.0 10 100.0 
 
 
 
1
6
1
L3-L4 L4- L5 L3-L4, L4-L5
Segments Involved in PLIF Group
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Description of the Pre-Op VAS Score 
Treatment 
Group 
Minimum Maximum Mean 
Std. 
Deviation 
Mann 
Whitney 
U Test 
P 
value 
PLIF 
Group 
8.00 9.00 8.25 .46 
38.03 0.819 
Discectomy 
only Group 
8.00 9.00 8.30 .48 
 
The above tables shows there is no statistical significant difference in the 
preop VAS score between the two groups. 
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59 
 
 
 
Description of the Preop ODI score 
Treatment 
Group 
Minimum Maximum Mean 
Std. 
Deviation 
Mann 
Whitney 
U Test 
P 
value 
PLIF 
Group 
62.00 78.00 69.75 7.81 
37.4 0.78 
Discectomy 
only Group 
58.00 76.00 70.00 5.07 
 
There is no significant difference in Pre-op ODI score between two 
groups 
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60 
 
 
 
ODI score Participants treated with 
Discectomy along with 
Posterior lumbar 
interbody fusion 
Participants treated  by 
Discectomy only 
Frequency Percentage Frequency Percentage 
0% to 20%: 
minimal 
disability: 
0 - 0 - 
21%-40%: 
moderate 
disability: 
0 - 0 - 
41%-60%: severe 
disability: 
0 - 
1 10.0 
61%-80%: 
crippled: 
8 100.0 9 90.0 
81%-100%: 0 - 0 - 
Total 8 100.0 10 100.0 
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Comparison of the VAS Between the two Groups 
 
Groups 
Mean Pre-Op 
VAS 
Mean Post-Op 
VAS at 1 month 
Mean Post-Op 
Vas at 6 
PLIF Group 8.2500 6.1250 2.4250 
Discectomy only 
Group 
8.3000 4.5000 3.1000 
 
 
 
 
VAS score at 1 month is less for discectomy only group thereby 
discectomy treatment helps to relieve pain immediately but in a long-run 
PLIF treatment is better as VAS score at 6 months is less for PLIF treated 
patients. 
 
Mean Pre-Op VAS Mean Post-OpVAS at 1 month
Mean Post-Op
Vas at 6
PLIF Group 8.25 6.125 2.425
Discectomy only Group 8.3 4.5 3.1
0
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Comparison of VAS score prior and after 
surgery in both groups
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Groups 
Mean Pre-Op 
ODI 
Mean Post-Op 
ODI at 1 
month 
Mean Post-Op 
ODI at 6-12 
months 
PLIF Group 69.75 48.25 25.50 
Discectomy only  
Group 
70.00 38.40 29.75 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mean Pre-Op ODI Mean Post-OpODI at 1 month
Mean Post-Op
ODI at 6-12
months
PLIF Group 69.75 48.25 25.5
Discectomy only  Group 70 38.4 29.75
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Comparison of ODI score prior and after 
surgery
63 
 
Groups 
Mean Pre-
Op VAS 
Mean Post-
Op Vas at 6 
Difference in 
mean VAS 
Score 
P value 
PLIF Group 8.25 2.42 5.82 0.048 
Discectomy 
only  Group 
8.30 3.10 5.20 
 
From the above table it is obvious that the mean difference in the 
VAS prior and after surgery is more for PLIF group so thereby the relief 
of pain is better in the PLIF treatment  group compared to the discectomy 
only group and is found to be statistically significant. 
Groups 
Mean Pre-
Op ODI 
Mean Post-
Op ODI at 
6-12 months 
Mean 
Difference 
P value 
PLIF Group 69.75 25.50 44.25 
0.049 Discectomy 
only Group 
70.00 29.75 41.25 
 
The mean difference in the ODI is more for the PLIF group compared to 
the discectomy only group and is found to be statistically significant 
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Complication which occurred following two treatment procedures 
Complication PLIF group Discectomy only 
Dural Tear 1 2 
Neurological Deficit 1 - 
Superficial Infection 1 1 
Total 3 3 
 
 
 
Revision Surgery done in the study 
0
0.5
1
1.5
2
Dural Tear Neurological
Deficit
Superficial
Infection
PLIF group 1 1 1
Discectomy only 2 0 1
Fr
eq
ue
nc
y
Complication occured in the two treatment 
groups
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The PLIF group is further divided into TWO groups for sub-group 
analysis based on the bone grafting done. 
PLIF Group Frequency Percentage 
Cage + Bone Graft 5 62.5 
Bone Graft 3 37.5 
 
 
 
0
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PLIF group Discectomy only
Revision Surgery 1 0
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Revision Surgery done in the treatment 
groups
66 
 
                
 
 
 
 
PLIF treatment Pre-Op VAS Post-OP VAS 
at 1 month 
Post-Op VAS 
at 6-12 months 
Cage + Bone 
Graft 
8.40 6.40 3.00 
Bone Graft  8.00 5.66 2.00 
 
62%
38%
PLIF Treatment subgroups based on graft
Cage + Bone Graft Bone Graft
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PLIF treatment Pre-Op ODI Post-OP ODI 
at 1 month 
Post-Op ODI 
at 6-12 months 
Cage + Bone 
Graft 
68.00 50.40 32.00 
Bone Graft 72.66 44.66 20.00 
 
 
 
Pre-Op VAS Post-OP VAS at 1month
Post-Op VAS at 6-
12 months
Cage + Bone Graft 8.4 6.4 3
Bone Graft 8 5.66 2
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Comparison of the PLIF subgroups VAS 
score
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Data Analysis: 
Data entry was made in the Microsoft Excel software in codes and 
analysis was done with SPSS-21 computer package. Categorical variable 
is expressed in frequency and percentage. The continuous variable is 
expressed in terms of  Mean and standard deviation. Comparison between 
two variable was done by Non- parametric (Mann Whitney ) test and P 
value <0.05 was considered as statistically significant. 
  
Pre-Op ODI Post-OP ODI at 1month
Post-Op ODI at 6-
12 months
Cage + Bone Graft 68 50.4 32
Bone Graft 72.66 44.66 20
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Pre-treatment  
ODI score 
Participants treated with 
Discectomy along with 
Posterior lumbar interbody 
fusion 
Participants treated  by 
Discectomy only 
Frequency Percentage Frequency Percentage 
0% to 20%: 
minimal 
disability:  
0 - 0 - 
21%-40%: 
moderate 
disability:  
0 - 0 - 
41%-60%: 
severe 
disability:  
0 - 
1 10.0 
61%-80%: 
crippled:  
8 100.0 9 90.0 
81%-100%: 
bed Bound 
0 - 0 - 
Total 8 100.0 10 100.0 
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Post-treatment 
ODI score st 
6-12 months 
Participants treated with 
Discectomy along with 
Posterior lumbar interbody 
fusion 
Participants treated  by 
Discectomy only 
Frequency Percentage Frequency Percentage 
0% to 20%: 
minimal 
disability:  
3 37.5 2 20.0 
21%-40%: 
moderate 
disability:  
4 50.0 7 70.0 
41%-60%: 
severe 
disability:  
1 12.5 1 10.0 
61%-80%: 
crippled:  
0 - 0 - 
81%-100%: 
Bed-Bound 
0 - 0 - 
Total 8 100.0 10 100.0 
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0
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Crippled Bed-Bound
Prior to Surgery 0 0 0 8 0
After Surgery 3 4 1 0 0
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Discectomy only treatment Group
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DISCUSSION 
Chronic low back ache with or without radiculopathy is not an 
uncommon disorder. The origin of the pain remains unclear and 
controversial. Posterior Lumbar fusion surgery is one of the best option 
for management of degenerative disc disease. From a biomechanical 
point of view it is superior as the graft is placed in an area where 80% of 
axial load occurs and the disc height and sagittal balance is restored. The 
surgical technique also provides an optimal condition of fusion due to 
presence of highly vascular endplates adjacent to the bone graft. 
Even though discectomy was the gold standard, many studies show 
recurrence of pain is a common occurrence. One reason for persistent low 
back ache in patients who had undergone discectomy will be due to 
presence of Modic changes41 in the endplate. Modic changes is another 
entity which is one of an independent cause of disabling low back ache.. 
It is of three types based on intensity on the MRI. Inflammation, fibrosis 
and sclerosis represent the three types respectively. PLIF is one the best 
options for patients with modic changes40  as its has a better outcome in 
these patients. 
Scott L. Parker et al35 in his analysis of a systematic literature 
review and prospective longitudinal outcomes study had included 90 
studies which amounts to 21180 patients. The analysis showed the 
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proportion of 2-year, same-level disc prolapse requiring revision 
discectomy was nearly 6%. Two-year recurrent low back pain after 
discectomy may occur in 15% to 25% of patients. But the level of pain 
and disability remains less than that experienced at the time of prior disc 
herniation and index surgery.  
Posterior decompression and instrumented fusion, including 
posterior lumbar inter-body fusion (PLIF) and transforaminal lumbar 
interbody fusion  (TLIF)  are supposed to be the most commonly used 
surgical strategy for lumbar disk           herniation 36,37,42. Baeesa et al 
38demonstrated that PLIF is acceptable with good long-term outcomes 
and excellent fusion rates. Abd El-Kader39 suggested that TLIF is an 
effective option for the treatment of selected cases of recurrent lumbar 
disk herniation with good clinical and radiological outcomes. Cloward 
was the pioneer of PLIF surgery in disc prolapse. The justifiable causes 
proposed for performing fusion includes a ruptured disc will result in 
instability of the joint which will eventually produce symptoms, loss of 
nucleus pulposus cannot be compensated or replaced, simple discectomy 
have cured only half the patients 
Posterior lumbar fusion is versatile surgical procedures with lots of 
modification that can be made on case by case basis. It is the index 
procedure of the fusion surgery either one or two cages may be used. 
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There are studies analyzing the biomechanical strength of using one cages 
instead of two as in this study. It has been proved that the long term 
outcome in using a single cage is similar to that of the outcome of using 2 
cages. Bone formation is superior in a single oblique cage13. Graft can 
either be a bone block or a titanium cage. It can be done for multiple 
levels. Although it has its own set of complications like neuroparaxia due 
to excessive neural retraction, persistent low back pain, dural tear, cage 
subsidence, cage backout, cage dislodgment  or implant failure. 
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CASE ILLUSTRATIONS 
Case 1 discectomy with PLIF with titanium cage 
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Case 2 Discectomy with PLIF 
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Case 3 Discectomy 
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CONCLUSION 
Discectomy done for symptomatic lumbar disc herniation is a 
useful procedure provided it is not associated with instability. In case of 
subtle instability, demonstrated only by stress imaging, can end up with 
poor outcome if stabilization procedures are not combined with it 
Posterior lumbar interbody fusion with either bone graft alone or 
with bone graft and titanium cage provides good results in patients who 
have lumbar disc herniation. The functional outcome was better in the 
group where only bone graft is used in posterior lumbar interbody fusion. 
But it requires a longer duration of follow up to find the superiority of the 
graft material used. The pitfalls in our study were non randomized 
assignment of the patient into group suggesting that the choice of surgery 
might have been biased by the surgeon or the patient’s preference. 
Another limitation is average follow up period of 1 year which is not a 
long time for the assessment of the functional outcome in the patients. 
 
REFERENCES 
1. Atlas SJ, keller RB, Chang Y, et al: Surgical and non surgical 
management of sciatic secondary to lumbar disc herniation. Spine 
26:1179-1187,2001 
2. DePalma AF, Rothman RH: surgery of lumbar spine. Clin Orthop 
63:162-170,1969 
3. Tay ECK, Chach PB: midline prolapse of lumbar intervertebral 
disc with compression of cauda equine J bone joint Surgery Br 
61:43-46,1979. 
4. Hanley EN Jr, Shapiro DE. The development of low-back pain 
after excision of a lumbar disc. J Bone Joint Surg Am 1989; 71: 
719-721. 
5. Toyone T, Tanaka T, Kato D, Kaneyama R. Low-back pain  
following surgery for lumbar disc herniation. A prospective study. 
J Bone Joint Surg Am 2004; 86-A: 893-896. 
6. Satoh I, Yonenobu K, Hosono N, Ohwada T, Fuji T, Yoshikawa H. 
Indication of posterior lumbar interbody fusion for lumbar disc 
herniation. J Spinal Disord Tech 2006; 19: 104-108.  
7. Cloward RB: the treatment of ruptured interveretebral discs by 
vertebral body fusion: Indications, operative technique, after care. J 
neurosurg 10:154-168,1953. 
8. Deyo RA (1986) Early diagnostic evaluation of low back pain. J 
Gen Intern Med 1:328–38 
9. PfirrmannCW,Metzdorf A, ZanettiM,Hodler J, 
BoosN(2001)Magnetic resonance classification of lumbar 
intervertebral disc degeneration. Spine 26:1873–8 
10. Atlas SJ, Deyo RA, Keller RB et al: The maine lumbar spine study 
Spine (Phila Pa 1976). 2005 Apr 15;30(8):936-43. 
11. Daneyemez M, Sali A Outcome analyses in 1072 surgically treated 
lumbar disc herniations. Minim Invasive Neurosurg. 1999 
Jun;42(2):63-8. 
12. Wang JC, Dailey AT, Mummaneni PV, et al. Guideline update for 
the performance of fusion procedures for degenerative disease of 
the lumbar spine. Part 8: lumbar fusion for disc herniation and 
radiculopathy J Neurosurg Spine 21:48–53, 2014 
13. Zhang, M., Pu, F., Xu, L. et al. Long-term effects of placing one 
or two cages in instrumented posterior lumbar interbody fusion 
International Orthopaedics (SICOT) (2016) 40: 1239.  
14. Fritzell, Peter & Hägg, Olle & Wessberg, Per & Nordwall, Anders. 
(2001). 2001 Volvo Award Winner in Clinical Studies: Lumbar 
Fusion Versus Nonsurgical Treatment for Chronic Low Back Pain: 
A Multicenter Randomized Controlled Trial From the Swedish 
Lumbar Spine Study Group. Spine. 26. 2521-2532. 10.1097. 
15. Wang H  Incidence and risk factors of persistent low back pain 
following posterior decompression and instrumented fusion for 
lumbar disk herniation J Pain Res. 2017 May 4;10:1019-1025.  
16. Lee Ck, Vessa P. Chronic disabling low back pain syndrome 
caused by disc derangement. The result of disc excision and PLIF. 
Spine, 1995;20:356-61 
17. Cloward RB. The treatment of ruptured lumbar intervertebral disc 
by vertebral body fusion. III. Method of use of banked bone. Ann 
Surg 1952;136:987-92. 
18. Zhang Q, Yuan Z, Zhou M, et al. A comparison of posterior 
lumbar interbody fusion and transforaminal lumbar interbody 
fusion: a literature review and metaanalysis. BMC Musculoskelet 
Disord 2014;15:367. 
19. Ralph J. Mobbs Lumbar interbody fusion: techniques, indications 
and comparisonJ Spine Surg 2015;1(1):2-18 
20. Chad D. Cole Comparison of low back fusion 
techniques:transforaminal lumbar interbody fusion (TLIF) or 
posterior lumbar interbody fusion (PLIF) approaches. Curr Rev 
Musculoskelet Med (2009) 2:118–126 
21. Wilco C. H. et al; Surgery versus conservative management of 
sciatica due 
to a lumbar herniated disc: a systematic review Eur Spine J (2011) 
20:513–522. 
22. Charla R. Fischer, Posterior Lumbar Fusion: Choice of 
Approach and Adjunct Techniques. August 2014, Vol 22, No 8 
503-11 
23. Bernsmann K, Krämer J, Ziozios I, Wehmeier J, Wiese M Lumbar 
micro disc surgery with and without autologous fat graft. A 
prospective randomized trial evaluated with reference to clinical 
and social factors. Arch Orthop Trauma Surg. 2001 
Sep;121(8):476-80 
24. Gibson JN, Grant IC, Waddell G: The Cochrane review of surgery 
for lumbar disc prolapse and degenerative lumbar spondylosis. 
Spine (Phila Pa 1976) 1999;24 (17):1820-1832. 
25. Robinson Y, Michaëlsson K, Sandén B: Instrumentation in lumbar 
fusion improves back pain but not quality of life 2 years after 
surgery: A study of 1,310 patients with degenerative disc disease 
from the Swedish Spine Register SWESPINE. Acta Orthop 
2013;84(1):7-11. 
26. Andersen T, Christensen FB, Laursen M, Høy K, Hansen ES, 
Bünger C: Smoking as a predictor of negative outcome in lumbar 
spinal fusion. Spine (Phila Pa 1976) 2001;26(23):2623-2628. 
27. Hioki A, Miyamoto K, Kodama H, Hosoe H, Nishimoto H, 
Sakaeda H, et al. Two-level posterior lumbar interbody fusion for 
degenerative disc disease: improved clinical outcome with 
restoration of lumbar lordosis. Spine J 2005; 5: 600-607. 
28. Dimar JR, Glassman SD: The art of bone grafting. Curr Opin 
Orthop 2007;18(3): 226-233. 
29. Dimar JR II, Glassman SD, Burkus JK, Pryor PW, Hardacker JW, 
Carreon LY: Two-year fusion and clinical outcomes in 224 patients 
treated with a single-level instrumented posterolateral fusion with 
iliac crest bone graft. Spine J 2009;9(11): 880-885. 
30. Agazzi, S., Reverdin, A., May, D. Posterior lumbar interbody 
fusion with cages: an independent review of 71 cases. J 
Neurosurg. 1999;91:186–192. 
31. Fairbank JC, Pynsent PB. The Oswestry Disability Index. Spine 
2000 Nov 15;25(22):2940-52;  
32. Brantigan JW, Steffee AD, Lewis ML, Quinn LM, Persenaire JM. 
Lumbar interbody fusion using the Brantigan I/F cage for posterior 
lumbar interbody fusion and the variable pedicle screw placement 
system : two-year results from a Food and Drug Administration 
investigational device exemption clinical trial. Spine (Phila Pa 
1976) 2000;25:1437–1446 
33. Burkus JK, Gornet MF, Dickman CA, Zdeblick TA: Anterior 
lumbar interbody fusion using rhBMP-2 with tapered interbody 
cages. J Spinal Disord Tech 2002;15(5):337-349. 
34. Haid RW Jr  Posterior lumbar interbody fusion using recombinant 
human bone morphogenetic protein type 2 with cylindrical 
interbody cages. Spine J. 2004 Sep-Oct;4(5):527-38 
35. Parker SL, Mendenhall SK, Godil SS, et al. Incidence of low back 
pain after lumbar discectomy for herniated disc and its effect on 
patient-reported outcomes. Clin Orthop Relat 
Res. 2015;473(6):1988–1999 
36. Lequin MB, Verbaan D, Bouma GJ. Posterior lumbar interbody 
fusion with stand-alone Trabecular Metal cages for repeatedly 
recurrent lumbar disc herniation and back pain. J Neurosurg 
Spine. 2014;20(6):617–622 
37. Satoh I, Yonenobu K, Hosono N, Ohwada T, Fuji T, Yoshikawa 
H. Indication of posterior lumbar interbody fusion for lumbar disc 
herniation. J Spinal Disord Tech. 2006;19 
38. Baeesa SS, Medrano BG, Noriega DC. Long-term outcomes of 
posterior lumbar interbody fusion using stand-alone ray threaded 
cage for degenerative disk disease: a 20-year follow-up. Asian 
Spine J. 2016;10(6):1100–1105 
39. Abd El-Kader Hel-B. Transforaminal lumbar interbody fusion for 
management of recurrent lumbar disc herniation. Asian Spine 
J. 2016;10(1):52–58. 
40. Cao P, Chen Z, Zheng Y, et al. Comparison of simple discectomy 
and instrumented posterior lumbar interbody fusion for treatment 
of lumbar disc herniation combined with Modic endplate 
changes. Chin Med J (Engl) 2014;127(15):2789–2794 
41. Maatta JH, Wadge S, MacGregor A, Karppinen J, Williams FM. 
ISSLS prize winner: vertebral endplate (modic) change is an 
independent risk factor for episodes of severe and disabling Low 
back pain. Spine. 2015;40(15):1187–93 
42. DiPaola CP, Molinari RW Posterior lumbar interbody fusion. J Am 
Acad Orthop Surg. 2008 Mar;16(3):130-9.  
PROFORMA 
Comparative evaluation of functional outcome of discectomy alone and 
discectomy with posterior lumbar interbody fusion for treatment of lumbar disc 
herniation 
      
 
 
Patient Name                                          Age:                      Sex :   Female / Male 
 
 
Occupation : 
 
 
Address      :                                                            contact no : 
 
 
 
 
 
 
 
IP No   : 
 
 
Unit    :                                                                          Head :  
 
 
 
DOA :                                                         DOS :                                   DOD : 
 
Diagnosis: 
Procedure : 
1. HISTORY 
1.1 PRESENTING COMPLAINTS : 
    Pain  
    Weakness of lower limbs  
       Altered  sensation of lower limbs 
     Others 
 
1.2     HISTORY OF PRESENTING ILLNESS :  
 A. Pain : 
a.  Onset :– sudden / gradual. 
b.  Precipitating factors – twist / fall / bending / lifting weight 
c.   Location  - right / left / b ilate ral/back only / back > leg /  
 leg > back / leg only  
d.  Progression – increasing / decreasing / same 
e.  Duration – days / weeks / months / if other  
f.  Character– cramping / dull aching / shooting  
g.  Nature -constan t / periodic / occasional.  
h.  Aggravating factors – coughing / sitting/standing 
 /bending/ walking                                                                                                            
i.   Relieving factors –  lying down / sitting down. 
 
B. Altered Sensation in Lower Limbs: 
a.   Abnormal Sensations (Tingling /numbness) – present 
  / absent. 
b.  Loss of sensation – present / absent. 
 If present: areas  
C. Weakness of lower limbs :  
a. Present / absent 
b. Specify 
D. Bowel / Bladder Disturbances :  
a. Present / absent 
b. Specify 
E. Causes : 
a. Trauma 
b. Non apparent 
1.3. PAST HISTORY : 
- Episodes of similar pain –  presen t / absent. 
- Frequency 
- Average duration of episodes 
- Relieved by – specify 
 
1.4. PERSONAL HISTORY: 
- H/O diabetes mellitus / hypertension 
- Bronchial asthma 
- Tuberculosis 
 
II.  GENERAL PHYSICAL EXAMINATION:  
- Built 
- Nourishment 
- General abnormality of the skeleton  
- Other positive findings. 
 
 
III. SYSTEMIC EXAMINATION : 
- CVS 
- RS 
- P/A 
- CNS 
IV. LOCAL EXAMINATION: 
i.  Examination of Lumbo-sacral Spine 
a. Gait  
b. Loss of lumbar lordosis – present / absent 
c.  Scoliosis – present – right / left 
         - absent 
d. Paraspinal spasm – present / absent 
e.  Tenderness – present /absent,  if present specify  
f.  Limitation of movement – present  /absent,   
    if p resent specify 
 
ii.  Nerve Tension Signs  
No Test  Right Left  
1 Straight leg ra ising test    
2 Lasegues test    
3 Femoral nerve stretch test   
 
  
Neurological Examination : 
a. Motor System 
Bulk – atrophy of the lower limb muscles.  
Tone of the muscles 
Power – muscle grading 
 
Sensory  system 
 
    
 
 
 
N  -  NORMAL OF SENSATION  
A -  ABSENT OF SENSATION 
B -  BLUNTING OF SENSATION 
 
POWER RIGHT LEFT 
Hip flexors    
Knee extensors   
Ankle dorsiflexors   
Extensor hallusis    
Flexor hallusis   
Dermatome RIGHT LEFT 
L1   
L2   
L3   
L4   
L5   
S1   
       c. Reflexes 
- Superficial reflexes  
Abdominal reflex-  
Plantar reflex - 
- Deep reflexes  
 
 
 
A  –   ABSENT 
  R   –   REDUCED 
  N   –   NORMAL  
iv.  Clinica l Diagnosis 
v. Investigations: 
BLOOD:-   CBC ESR 
Urine Analysis 
X-ray of Lumbo-sacral Spine –  
AP/LAT 
Flexion/ extension  
MRI 
 
vi.  Surgery  
- Indication 
- Surgery performed 
 Right Left  
Knee jerk   
Ankle 
jerk 
  
   Post OP Evaluation : 
    Clinical : 
 
Fever    :                                                                                   Pain    : 
 
 Gait: 
 
Infection  :                                        Swab for C & S in case of infection : 
 
Tenderness: 
 
Straight leg raising test: 
 
Neurological  examination: 
Neurological Examination :  
b.  Motor System 
Sensory system 
Dermatome RIGHT LEFT 
L1   
L2   
L3   
POWER RIGHT LEFT 
Hip flexors    
Knee extensors   
Ankle dorsiflexors    
Extensor hallusis    
Flexor hallusis   
L4   
L5   
S1   
   
c. Reflexes 
- Superficial reflexes 
Abdominal reflex- 
Plantar reflex - 
- Deep reflexes 
 Right Left 
Knee jerk   
Ankle jerk   
 
 
 Radiological assessment of union for Fusion: 
 
No Grade 
1  
2  
3  
4  
 
 
 
 
 
 
 
 
Modified Oswestry Low Back Pain Disability Questionnaire 
 
Section 1 – Pain Intensity 
 I can tolerate the pain I have without having to use pain 
medication. 
 The pain is bad but I manage without having to take pain 
medication. 
 Pain medication provides me complete relief from pain. 
 Pain medication provides me moderate relief from pain. 
 Pain medication provides me little relief from pain. 
 Pain medication has no effect on the pain 
 
Section 6 – Standing 
 I can stand as long as I want without increased pain. 
 I can stand as long as I want but increases my pain. 
 Pain prevents me from standing for more than 1 hour. 
 Pain prevents me from standing for more than ½ hour. 
 Pain prevents me from standing for more than 10 mins. 
 Pain prevents me from standing at all. 
Section 2 – Personal Care (Washing, Dressing, etc.) 
 I can take care of myself normally without causing 
increased pain. 
 I can take care of myself normally but it increases my 
pain. 
 It is painful to take care of  myself and I am slow and 
careful. 
 I need help but I am able to manage most of my personal 
care. 
 I need help every day in most aspects of my care. 
 I do not get dressed, wash with difficulty and stay in bed. 
Section 7 – Sleeping 
 Pain does not prevent me from sleeping well. 
 I can sleep well only by using pain medication. 
 Even when I take pain medication, I sleep less than 6 
hours. 
 Even when I take pain medication, I sleep less than 4 
hours. 
 Even when I take pain medication, I sleep less than 2 
hours. 
 Pain prevents me from sleeping at all 
Section 3 – Lifting 
 I can lift heavy weights without increased pain. 
 I can lift heavy weights but it causes increased pain. 
 Pain prevents me from lifting heavy weights off the floor, 
but I can manage if weights are conveniently positioned, 
e.g. on a table. 
 Pain prevents me from lifting heavy weights but I can 
manage light to medium weights if they are conveniently 
positioned. 
 I can lift only very light weights. 
 I cannot lift or carry anything at all. 
 
Section 8 – Social Life 
 My social life is normal and does not increase my pain. 
 My social life is normal, but it increases my level of 
pain. 
 Pain prevents me from participating in more energetic 
activities (ex sports, dancing, etc. 
 Pain prevents me from going out very often. 
 Pain has restricted my social life to my home. 
 I have hardly any social life because of my pain. 
Section 4 - Walking 
 Pain does not prevent me walking any distance. 
 Pain prevents me walking more than 1 mile. 
 Pain prevents me walking more than ½ mile  
 Pain prevents me walking more than ¼ mile 
 I can only walk using crutches or a cane. 
 I am in bed most of the time and have to crawl to the 
toilet. 
Section 9 – Traveling 
 I can travel anywhere without increased pain. 
 I can travel anywhere but it increases my pain. 
 Pain restricts travel over 2 hours. 
 Pain restricts travel over 1 hour. 
 Pain restricts my travel to short necessary journeys 
under ½ hour. 
 Pain prevents all travel except for visits to the 
doctor/therapist or hospital. 
 Section 5 - Sitting 
 I can it in any chair as long as I like. 
 I can only sit in my favorite chair as long as I like. 
 Pain prevents me sitting more than 1 hour. 
 Pain prevents me from sitting more than ½ hour. 
 Pain prevents me from sitting more than 10 mins. 
 Pain prevents me from sitting at all. 
 
Section 10 – Employment/Homemaking 
 My normal homemaking/job activities do not cause 
pain. 
 My normal homemaking/job activities increase my 
pain, but I can still perform all that is required of me. 
 I can perform most of my homemaking/job duties, but 
pain prevents me from performing more physically 
stressful activities (ex. Lifting, vacuuming). 
 Pain prevents me from doing anything but light duties. 
 Pain prevents me from doing even light duties. 
 Pain prevents me from performing any 
job/homemaking chores. 
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Jiwapy;/ gl;lnkw;gog;g[ gapYk; khzth; tp$a; fpU#;zd; M.R 
mth;fs; nkw;bfhs;Sk; "COMPARATIVE EVALUATION OF  
FUNCTIONAL OUTCOME OF DISCECTOMY ALONE AND 
DISCECTOMY WITH POSTERIOR LUMBAR INTERBODY FUSION 
FOR TREATMENT OF LUMBAR DISC HERNIATION" vd;w 
nrhjidapd; bra;Kiw kw;Wk; midj;J tpgu';fisa[k; nfl;Lf; 
bfhz;lJld;/ vdJ midj;J re;njf';fisa[k; bjspt[g;gLj;jpf; 
bfhz;nld; vd;gij bjhptpj;Jf; bfhs;fpnwd;. 
ehd; ,e;j Ma;tpy; KG rk;kjj;JlDk;/ Ra rpe;jida[lDk; 
fye;J bfhs;s rk;kjpf;fpnwd;. 
,e;j Ma;tpy; vd;Dila midj;J tpgu';fSk; 
ghJfhf;fg;gLtJld; ,jd; Kot[fs; Ma;tpjHpy; btspaplg;gLtjpy; 
vdf;F ve;j Ml;nrgida[k; ,y;iy vd;gij bjhptpj;Jf; bfhs;fpnwd;. 
ve;j neuj;jpYk; ,e;j Ma;tpy; ,Ue;J tpyfpf; bfhs;s vdf;F chpik 
cz;L vd;gija[k; mwpntd;. 
 
,lk; 
njjp         ifbahg;gk; 
/nuif 
  
COMPARATIVE EVALUATION OF  FUNCTIONAL OUTCOME OF DISCECTOMY ALONE AND 
DISCECTOMY WITH POSTERIOR LUMBAR INTERBODY FUSION FOR TREATMENT OF 
LUMBAR DISC HERNIATION 
Discectomy with Posterior lumbar interbody fusion 
ODI- oswestry disability index, VAS- visual analogue scale 
NO Name Age Sex Occupation Segment 
involved 
Bone 
graft 
Preop 
VAS 
Preop 
ODI 
Postop 
VAS 
POSTOP 
ODI 
Postop 
VAS 
POSTOP 
ODI 
Complications Comments 
1 Navamani 51 F Manual 
labourer, 
tea estate 
L4- L5 Cage+ 
bone 
graft 
9 76 7 54 2 26 Nil  
2 Mani 46 M Electrician/ 
Plumber 
L4-L5 Bone 
graft 
8 64 7 48 2 16 Supericial 
infection 
 
3 Ramathal 50 F Manual 
labourer, 
forest 
twigs 
collecter 
L3-L4  Cage+ 
Iliac 
bone 
graft 
8 62 6 48 2 34 Revision 
surgery cage 
removal 
 
4 ,Maheswari 35 F Tailor L4- L5 Cage + 
Bone 
graft 
9 78 8 68 6 48 nil  
5 Perumayee 43 F House 
keeper 
L4-L5 Cage+ 
bone 
graft 
8 62 6 42 3 28 nil  
6 Mohanasundaram 32 M Mechanical 
engineer 
L4- L5 Cage+ 
Bone 
graft 
8 62 5 40 2 14 nil  
7 Ramasamy 65 M Manual 
labourer 
L3-L4, 
L4-L5 
Iliac 
bone 
Graft 
8 78 5 48 2 18 Nil  
8 Ammasai 50 M Manual 
labourer 
L4-L5 Iliac 
bone 
graft 
8 76 5 38 2 22 nil  
 
Discectomy only 
NO Name Age Sex Occupation Segment 
involved 
Bone 
graft 
Preop 
VAS 
Preop 
ODI 
Postop 
VAS 
1 
month 
POSTOP 
ODI 
1 month 
Postop 
VAS 
6 to 12 
months 
POSTOP 
ODI 
6 to 12 
months 
Complications  
1 Rathinam 45 F House wife L5-S1 - 8 74 5 42 2 26  Cauda equina 
syndrome 
2 Rajiya 
Begum 
40 F Cook L5-S1 - 8 72 4 30 2 20   
3 Gajendran 34 M Tailor L5-S1 - 9 58 7 48 4 36   
4 Chella 
muthu 
32 F Lab 
technition 
L4-L5, 
L5-S1 
- 9 72 4 40 2 24   
5 Muthupandi 50 M Dobhi L3-L4 - 8 68 5 48 4 38  Foot drop 
preoperatively 
atively 
6 Raju 62 M Mosaic 
polisher 
L3-L4 - 8 68 4 40 5 42   
7 Jeyakanth 36 M Maual 
labourer 
L4-L5 - 8 70 4 38 3 28   
8 Usha 43 F Sales girl L4-L5 - 9 74 5 32 3 22   
9 Mylathal 55  F House 
keeper 
L4 L5 - 8 76 4 38 3 28   
10 Muthumari 39 F House 
keeper 
L4L5  8 68 3 28 3 11   
 
